Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.038; wR factor = 0.085; data-to-parameter ratio = 13.1.
In the title nicotinonitrile derivative, C 18 H 15 N 3 OS, the central pyridyl ring makes dihedral angles of 25.22 (10) and 24.80 (16) with the 4-aminophenyl and thiophene rings, respectively. The thiophene ring is disordered over two orientations by rotation around the C(thiophene)-C(pyridine) bond; the occupancies are 0.858 (2) and 0.142 (2). The ethoxy group is slightly twisted from the attached pyridyl ring [C-O-C-C torsion angle = 171. 13 (16) ]. In the crystal structure, molecules are linked by N-HÁ Á ÁN hydrogen bonds into chains along [010] . These chains are stacked along the a axis. C-HÁ Á Á weak interactions involving the thiophene ring are observed.
Related literature
For reference bond-length data, see: Allen et al. (1987) . For the synthesis and applications of nicotinonitrile derivatives, see: Amr & Abdulla (2006) ; Borgna et al. (1993) ; Fun et al. (2009) ; Goda et al. (2004) ; Kamal et al. (2007) ; Malinka et al. (1998) . For related structures, see: Chantrapromma et al. (2009 Chantrapromma et al. ( , 2010 ; Fun et al. (2009) . For the stability of the temperature controller used in the data collection, see Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the major disorder component of the thiophene ring. Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (ii) Àx À 1; y þ 1 2 ; Àz þ 3 2 ; (iii) x À 1 2 ; y; Àz À 1 2 .
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ). as antimicrobial, antitumor and anti-inflammatory (Amr & Abdulla, 2006; Borgna et al., 1993; Goda et al., 2004; Kamal et al., 2007; Malinka et al., 1998) properties. Our research is aimed at the synthesis and preliminary biological (in vitro) and pharmacological (in vivo) screening, together with enzyme inhibitory activity, of the nicotinonitrile derivatives. The title compound, which is a substituted pyridine compound, was synthesized by cyclization of our previous chalcone derivative ) and malononitrile.
The molecule of the title compound, C 18 H 15 N 3 OS, is not planar (Fig. 1 ). The central pyridyl ring is inclined to the 4-aminophenyl and thiophene rings with dihedral angles of 25.22 (10)° and 24.80 (16)°, respectively. The thiophene ring is disordered over two orientations by rotation around the C4-C5 bond, with occupancies of 0.858 (2) and 0.142 (1). The ethoxy group is twisted slightly from the attached pyridyl ring, as indicated by the torsion angles C14-O1-C16-C17 = 171.13 (16)° and C16-O1-C14-C15 = 179.01 (16) °. The bond distances agree with the literature values (Allen et al., 1987) and are comparable with those for related structures 2010) .
In the crystal structure, (Fig. 2) , the molecules are linked by weak intermolecular N2-H1N2···N3 hydrogen bond (Table   1 ) into chains along [010]. These chains are stacked along the a axis. The crystal structure is further stabilized by C-H···π interactions (Table 1) ; Cg 1 is the centroid of the C1-C4/S1 ring (major disorder component).
Experimental
(2E)-1-(4-Aminophenyl)-3-(2-thienyl)prop-2-en-1-one (0.34 g, 0.0015 mole) which was synthesized according to a previous procedure ) was added with continuous stirring to a freshly prepared sodium alkoxide solution (0.0014 mole of sodium in 100 ml of ethanol). Malononitrile (1.30 g, 0.02 mol) was then added with continuous stirring at room temperature until the precipitate separated out. The resulting solid was filtered (yield 68%). Yellow plate-shaped single crystals of the title compound suitable for X-ray structure determination were recrystalized from ethanol by the slow evaporation of the solvent at room temperature over several days. Mp. 470-471 K.
Refinement
The amino H atoms were located in difference maps and refined isotropically. The remaining H atoms were positioned geometrically and allowed to ride on their parent atoms, with d(C-H) = 0.93 Å for aromatic, 0.97 for CH 2 and 0.96 Å for CH 3 atoms. The U iso values were constrained to be 1.5U eq of the carrier atom for methyl H atoms and 1.2U eq for the remaining carbon-bound H atoms. A rotating group model was used for the methyl groups. Atoms S1, C1, C2, C3 of the thiophene ring are disordered over two positions by rotation about the C4-C5 bond; the occupancies are 0.858 (2) and 0.142 (2). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) sup-7 S1-C4-C5-C15 −162.13 (15) O1-C14-C15-C18 −2.6 (3) C15-C5-C6-C7 −1.0 (3) C14-O1-C16-C17 171.13 (16) C4-C5-C6-C7 176.29 (17) Hydrogen-bond geometry (Å, °) Cg1 is the centroid of the major disorder component of the thiophene ring. 
